Deleterious effects of silymarin on the expression of genes controlling endothelial nitric oxide synthase activity in carbon tetrachloride-treated rat livers.
Defects in intrahepatic nitric oxide (NO) are attributed to reduced blood flow due to portal hypertension caused by diminished endothelial NO synthase (eNOS) activity. The aim of this study is to identify the therapeutic effects of silymarin on eNOS/NO-related enzymes and hepatic enzymes in carbon tetrachloride (CCl4)-induced cirrhotic rats. CCl4 treated for 12 weeks was discontinued and then administrated with silymarin daily for 4 weeks. Collagen concentrations were determined by measuring hydroxyproline content. Serum was assayed for hepatic enzymes like alanine aminotransferase (ALT), aspartate aminotransferase (AST) and alkaline phosphatase (ALP) activities. NOS activities were measured by oxyhemoglobin oxidation assay, and levels of enzyme expression and phosphorylation were detected by Western-blot analyses. Silymarin treatment restored the values for collagen content and ALT and ALP activities when compared to the values with spontaneous resolution following discontinuation of CCl4. CCl4 treatment highly increased eNOS expression and NOS activity in livers, but the phosphorylation was markedly decreased. Silymarin decreased significantly eNOS expression and activity. Expression and/or phosphorylation of enzymes activating eNOS were unchanged (Akt and AMPK) or decreased (PKA) by silymarin. Especially, the expression of caveolin-1, an inhibitor of eNOS was unchanged by CCl4, but its phosphorylation was significantly increased. However, silymarin markedly increased caveolin-1 expression but decreased its phosphorylation to expression. These results suggest that chronic silymarin treatment can improve cirrhosis-induced liver enzyme activities and fibrosis, but may aggravate the hemodynamic eNOS activity, particularly by decreasing eNOS expression and increasing caveolin-1 expression.